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Introduction
In East Asian medicine (EAM), the notion of pathological patterns refers to the cause, nature, and location of pathogens at a certain stage of disease or condition of healthy Qi, Blood, Yin, or Yang affected by those pathogens [1] . In addition to being used for diagnostic purposes, pattern diagnosis guides the practitioner toward a treatment principle, whereby specific acupoints and herbal formulae are selected for treatment, using a holistic approach [2] . According to the results of pattern diagnosis, specific treatments can be prescribed to maximize effectiveness [3] [4] [5] . When conducting pattern diagnosis, self-reported symptoms are the main clues used for determining pathological patterns. For example, symptoms of fatigue and a feeling of heaviness in the limbs are important clues for determining a deficiency pattern of the Qi. However, these symptoms are subjective and difficult to evaluate objectively. Therefore, a few pathological pattern questionnaires including the Yin Deficiency Questionnaire (YDQ) [6] , Qi Deficiency Questionnaire (QDQ) [7] , Food Stagnation Questionnaire (FSQ) [8] , Blood Stasis Questionnaire (BSQ) [9] , Phlegm Pattern Questionnaire (PPQ) [10] , and Seven Emotions Impairment Questionnaire (SEIQ) [11] were developed based on self-reported symptoms.
It is interesting that quality of life (QoL) is evaluated mainly by self-rated symptoms, similarly to pathological pattern questionnaires. QoL is an individual's perception of his or her position in life in the context of the culture and value systems in which he or she lives and in relation to his or her goals, expectations, standards, and concerns [12] . QoL is a broadly ranging concept, comprised of domains such as emotional well-being, social functioning, physical health, patient environment and personal beliefs, and can be assessed with both generic and condition-specific instruments [13] . QoL is particularly useful as an outcome measure in studies of diseases that have no obvious biological or clinical markers [14] . In these conditions, alleviation of symptom becomes a treatment priority, and, in the absence of objective clinical criteria, treatment efficacy should be evaluated by selfreported symptoms as well as based on patient well-being and functioning [15] [16] [17] . QoL generally correlates well with symptom severity scores in untreated patients, and improvement in QoL consequent to effective treatment has been reported [18] . The General Health Questionnaire (GHQ) is a measure of current mental health and has been widely used in different settings and different cultures [19] . As GHQ score increases, psychological QoL level decreases.
Many studies have addressed the relationships between QoL and frequently manifesting symptoms such as pain [20] [21] [22] , fatigue [23] , displeasure [24] , disorder of emotions [25] [26] [27] , and indigestion [28] . These symptoms are also associated with pathological patterns and serve as items on the pathological pattern questionnaires. Therefore, it is plausible that pathological pattern questionnaire scores are related to the QoL level. However, few studies have addressed the relationship between QoL and pathological patterns.
Cho et al. reported that SEIQ subscale scores extracted by principal component analysis (PCA) were associated with QoL, rated on a visual analog scale (VAS) [29] . However, to our knowledge, there are no studies that examined the relationships between pathological pattern scores and selfrated QoL. In this study, we used path analysis to examine these relationships. Path analysis is a straightforward extension of multiple regression models. Its aim is to provide estimates of the magnitude and significance of hypothesized causal connections between sets of variables [30] . Using path analysis, both the direct effects and indirect effects of pathological patterns on self-rated QoL can be estimated.
We formed a pathway model consisting of six pathological patterns and QoL questionnaire scores and hypothesized that the pattern scores would directly or indirectly affect the self-rated QoL scores. We examined the model-to-data fitness of our model and its effective power of the pathological patterns on QoL using path analyses.
Subjects and Methods

Subjects.
A total of 426 Korean outpatients visiting four EAM clinics between July and August 2011 for painrelated problems including shoulder pain, low back pain, and ankle sprain, as well as headache, dizziness, indigestion, and chronic fatigue problems, participated in this study (male : female = 154 : 272). Table 1 lists the age distribution of subjects by gender. After the purpose of this study was presented to the subjects and informed consent was obtained from all subjects, they were asked to complete YDQ, QDQ, FSQ, BSQ, PPQ, SEIQ, and GHQ questionnaires. Table 2 lists questionnaire items of the YDQ, QDQ, FSQ, BSQ, PPQ, and SEIQ.
Questionnaires.
To estimate decreases in QoL, we used the Korean version of the GHQ (K-GHQ) [31] . The K-GHQ consists of 28 items and is categorized into four domains: somatic symptoms, anxiety/insomnia, selfdysfunction, and severe depression. As mentioned in the introduction, increased total score of the GHQ leads to decreased QoL. Each item of the K-GHQ was rated on a 4-point Likert scale: 0 = not at all; 1 = no more than usual; 2 = rather more than usual; 3 = much more than usual. The GHQ scoring system transforms Likert scores of 0 and 1 to 0 points and Likert scores of 2 and 3 to 1 point. This dichotomous scoring method has the advantage of eliminating errors due to end users and middle users. Therefore, the 28 dichotomous total scores of the K-GHQ were summed in this study. Yin Deficiency (YD) is a pattern resulting from deficiency of Yin fluid and essence and usually manifests as emaciation, dizziness, tinnitus, dryness of the mouth and throat, afternoon fever, and night sweats [1] . YDQ consists of 30 items related to YD [6] . The QDQ is a 22-item questionnaire relating to spleen Qi Deficiency (QD) [7] . Food Stagnation (FS) manifests as epigastric and abdominal distention, dyspepsia, water brash, anorexia, offensive odor of stools, and curd-like and slimy tongue coating [1] . The FSQ consists of 20 items to estimate symptoms related to FS [8] . Blood Stasis (BS) is defined as a pathological product of blood stagnation, including extravasated blood and sluggishly circulating blood or blood congested in a viscus, all of which may result in pathology [1] . The BSQ consists of 14 items to estimate symptoms related to BS [9] . Phlegm is the viscous turbid pathological product that can accumulate in the body, causing a variety of diseases [10] . The PPQ consists of 26 items to estimate self-rated symptoms related to Phlegm Pattern (PP) [10] . Seven Emotions Impairment (SEI) is a collective term for joy, anger, thought, anxiety, sorrow, fear, and fright, taken as endogenous factors causing diseases if in excess [1] . The SEIQ consists of 22 items to evaluate SEI [11] . The YDQ, QDQ, FSQ, BSQ, PPQ, and SEIQ were rated on a 7-point Likert scale: 1 = disagree very strongly; 2 = disagree strongly; 3 = disagree; 4 = neither agree nor disagree; 5 = agree; 6 = agree strongly; and 7 = agree very strongly. When conducting path analysis, the total scores of the six pattern questionnaires were subtracted from the number of total items to moderate the mean values. 
Research Model.
The relationships between the six pathological patterns were formed based on the EAM theory; the research model is depicted in Figure 1 . YD affects FS because fluid, a source of Yin, is necessary when digesting food [32] . Deficiency fire resultant from YD burns and concentrates fluid and may form Phlegm [33] . Deficiency fire resultant from YD occurs in the upper body and results in palpitation, insomnia, and burning in the chest. Therefore, YD may affect SEI [32] . Digestion is conducted by spleen Qi, and QD may affect FS, which manifests as dyspepsia [32] . It is generally accepted that fluid cannot be transported to all parts of the body in the QD condition, and it may be deformed to Phlegm [32] . Spleen QD and heart QD are the main factors of SEI [33] . Blood circulates through the meridians with the assistance of the Qi. However, blood may stagnate in QD conditions, and BS may occur [32] .
FS and BS have some related symptoms including abdominal lumps, nosebleeds, and bloody stools. FS also shares some SEI-related symptoms such as flank pain, chills and fever, and chest pain. These symptoms may be due to the effects of FS on BS and SEI [33] [34] [35] . FS, like QD, results in deformation of the fluid and may affect the formation of Phlegm. BS facilitates the formation of tumors or lumps, which in EAM theory are considered to be combinations of BS and Phlegm [33] . Therefore, it is possible that BS may affect PP. BS affects emotions, especially in women. For example, BS in the lower abdomen during menstruation may result in severe irritability [33, 36] . Thus, BS may affect SEI. Finally, Phlegm stagnated in the upper body results in neurophysiological symptoms such as palpitation, dizziness, chest discomfort, and sensitivity to noise [9] . Therefore, PP may affect SEI [33] . After forming the 12 pathways consisting of the six pathological patterns, the six direct pathways of the pathological patterns for decreased QoL estimated by GHQ scores were added to the pathway model.
Statistical Analysis.
In our study, path analysis was used to examine whether the pathway model was acceptable and to examine which pathways among direct and indirect effects were more influential on QoL. We calculated three model fitness indexes, Goodness-of-Fit Index (GFI), Normed Fit Index (NFI), and Comparative Fit Index (CFI), to strictly evaluate the fitness of the proposed model [37] [38] [39] [40] . Standardized estimates were calculated to compare the relative predictive powers of pathological patterns to decreases in QoL. Squared multiple correlations (SMC) were calculated to examine the percentage of pathological patterns contributing to decreases in QoL or were explained by other pathological patterns. All statistical analyses were performed with AMOS 18. In the model fitness tests, GFI > 0.950, 0 < NFI < 1, and CFI > 0.90 indicated statistical significance [37, 41, 42] . In examining standardized estimates of the direct and indirect effects, < 0.05 indicated statistical significance.
Results
The results of the research model are presented in Figure 2 . Correlation appears as a two-directional arrow, and standardized path coefficients appear as one-directional arrows. Three fitness indices showed that our research model possessed a satisfactory model-to-data fitness level (GFI = 0.975, NFI = 0.984, and CFI = 0.984). Table 3 lists SMC and standardized estimates of the pathological patterns and decreases in QoL. The SMC values of FS, BS, Phlegm, SEI, and K-GHQ were 0.555, 0.667, 0.775, 0.726, and 0.437, respectively, indicating that Phlegm and SEI patterns result from other pathological patterns. Decreases in QoL were significantly affected by two pathological patterns: SEI ( = 0.444) and Phlegm patterns ( = 0.350). The highest estimate for the standardized regression weight was found in the path from the QD to FS ( = 0.576), and both the path from FS to BS ( = 0.507) and the path from BS to Phlegm ( = 0.481) showed higher estimates than other pathways. Table 4 lists direct, indirect, and total standardized estimates of the pathological patterns and decreases in QoL. YD, QD, BS, PP, and SEI all showed significant total effects ( = 0.233, 0.389, 0.220, 0.423, and 0.444, resp.). Interestingly, YD, QD, and BS pathological patterns had only indirect effects on decreases in QoL. QD was a strong determinant of the FS, BS, Phlegm, and SEI patterns ( = 0.576, 0.664, 0.537, and 0.658, resp.). FS was a strong effector of BS ( = 0.507), indicating that QD has an indirect effect on decreases in QoL via other pathological patterns such as BS, FS, SEI, or PP.
Discussion
In this study, we hypothesized that pathological patterns would affect decreases in QoL, and we formed a pathway model according to the EAM theory. Our pathway model had satisfactory model-to-data fitness levels (GFI = 0.975, NFI = 0.984, and CFI = 0.984). As hypothesized, pathological patterns affected decreases in QoL. The influence of pathological patterns on decreases in QoL could be classified into direct and indirect pathological pattern determinants. For example, Phlegm and SEI directly affected decreases in QoL, and the total path estimates of the two patterns were similar, indicating that progressive Phlegm and SEI patterns directly induce decreases in QoL. Interestingly, the total effects of SEI on QoL decrease consist of only direct effects, whereas those of Phlegm consist of both direct and indirect effects, suggesting that the Phlegm pattern has a direct effect on decrease in QoL or an indirect effect on the aggravation of SEI followed by a decrease in QoL.
It is noteworthy that QD, YD, and BS patterns only indirectly affected decreases in QoL. For example, QD and BS patterns resulted in the formation or progression of PP and SEI, and, thereafter, formed or progressive Phlegm and SEI patterns decreased QoL. Especially, QD was a strong and general effector of the BS, Phlegm, SEI, and FS patterns. Although YD was also a general effector of the Phlegm, SEI, BS, and FS patterns, its efficacy was not as strong as that of QD. It is interesting that FS induces an increase in the Phlegm, BS, and SEI patterns, although it had a weak indirect effect on decreases in QoL, suggesting that FS, like other pathological patterns, should be considered and managed for the purpose of improving QoL. According to our pathway model, QD and YD patterns should be preferably estimated and managed in order not to result in decreases in QoL. When QD and YD were not managed, the FS or BS pattern occurred. In this stage, FS and BS formed secondarily from QD and YD induced Phlegm or SEI formation, which directly lowers the QoL. Taken together, our study results suggest that pathological patterns can be categorized into three levels from the QoL-etiological perspective: increased QD and YD patterns refer to the early stage of decreases in QoL, FS and BS patterns refer to the middle stage, and increases in Phlegm and SEI patterns refer to the latter stage of decreases in QoL. Therefore, in individuals with Phlegm or SEI patterns, QoL issues should be more intensively managed. In summary, we hypothesized that pathological patterns may affect decreases in QoL and form a pathway model consisting of YDQ, QDQ, FSQ, BSQ, PPQ, SEIQ, and K-GHQ scores. Our pathway model had satisfactory model-to-data fitness level and suggested that pathological patterns could be categorized into direct and indirect pathological pattern determinants of QoL decrease. Moreover, the severity or stage of QoL problems could be estimated by the pathological patterns, and therefore, suitable treatments to alleviate each pathological pattern can be conducted to improve QoL. Although, in this study, we proposed a pathway model with a satisfactory model-to-data fitness and presented the causalities of pathological patterns to decreases in QoL, our study had some limitations. First, our study was conducted only in Seoul, Korea, and, as a result, has limited population validity. Second, GHQ has the inherent limitation of examining QoL only from the psychological point of view. Further studies are required in order to overcome these limitations with respect to population validity and psychological QoL.
Conclusions
In this study, we hypothesized that pathological patterns would affect QoL. We formed a pathway model consisting of YDQ, QDQ, FSQ, BSQ, PPQ, SEIQ, and K-GHQ scores according to the EAM theory and examined the model-todata fitness of our pathway model; our proposed pathway model had satisfactory fitness levels (GFI = 0.975, NFI = 0.984, and CFI = 0.984). The pathway model showed that Phlegm and SEI patterns were direct effectors on QoL, whereas QD, YD, FD, and BS were indirect effectors on QoL.
The pathway model results also suggested that the severity or stage of decreased QoL could be estimated by the pathological patterns: QD and YD patterns were linked to the early stage; FS and BS patterns were linked to the middle stage; Phlegm and SEI patterns were linked to the latter stage of decreased QoL. A suitable pattern treatment should be conducted to improve QoL according to stage. Further studies are required in order to overcome the study limitations with respect to population validity and psychological QoL. 
